.. -.) :,(:i;t •) ' . . - The purpose of this paper is to investigate the magnitude of the contribution of this long range resonance interaction to the vibrational energy exchange process. where Pa'Pb are the vibra~ional coordinates of the individual molecules, (d~/dp) is the dipole moment derivative, the angles specify the orientation of the molecules, and r is the separat ion of thei_r charge centroids. The term involving the permanent dipole moment of the molecules has been left out, since it does not contribute· to the vibrational energy transfer.
To evaluate the matrix elements, we integrate first over the To estimate the excitation transfer cross section QJ we 9 use the impact parameter version of the Born approximation:
is the probability that the system initially in state pq p is ~ransferred to state g as a result of the collision, b is the impact parameter~ E ,E are the energies of the initial 
.. can be expected at room temperature.
These cross sections appear to be quite large, but it must be remembered that they refer to pairs of molecules that satisfy the condition jJ -Jbj = 1, and such pairs are found in a .
a relatively small fraction of the total number of collisions.
To get a more ~seful estimate of the importance of resonant transfer, we should multiply the cross sections by the fraction f of pairs of molecules with J differing by unity. This is , the selection rule 6J = 0 is added, and consequently "pure" vibration-vibration interchange is alloHed.
Since the resonance condition is more easily met in this case, energy interchange among the perpendicular vibrations should be correspondingly more rapid.
For syrr~etric top molecules in which the vibrational transition moment lies along the figure axis, we·can again make use of the results of Margenau. 7 In contrast t6 the diatomic 
